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4TRA^^BACKGR0UND OF THE INVENTION 

[0001] The present invention relates to a digital broadcast 
receiver, a recording apparatus and a data recording method 
which are suitably used in a digital satellite broadcast 
system for receiving signals of video data and audio data 
broadcasted in the form of an MPEG (Motion Picture Experts 
Group) 2 transport stream and recording/reproducing the MPEG2 
transport stream thus received in a recording medium such as a 
digital video tape or the like. 

[0002] Recently, the digital satellite broadcast system has 
just started to achieve widespread use. In the digital 
satellite broadcast system, digital video data and digital 
audio data contained in a digital satellite broadcast are 
compressed, and then transmitted in packets in the form of a 
transport stream based on the MPEG2 system (an MPEG2 transport 
stream) . In order to receive such a digital satellite 
broadcast, a digital satellite broadcast receiving decoder 
referred to as an IRD (Integrated Receiver Decoder) is 
connected to a television receiver. The MPEG2 transport stream 
is received by a parabola antenna and is demodulated by the 
IRD to extract video and audio packets of a desired program, 
and a video signal and an audio signal are decoded from the 
video and audio packets. The video signal and audio signal are 
then supplied from the IRD to the television receiver. 
[0003] It has been proposed to equip an IEEE1394digital 

interface to the IRD for receiving such a digital satellite 
broadcast. The IEEE1394 digital interface supports an 
isochronous transfer mode and an asynchronous transfer mode. 
In the isochronous transfer mode, a delay time of transmission 
is compensated, and it is suitably used to transmit a time- 
sequential data stream such as video data and audio data at a 
high speed. On the other hand, in the asynchronous transfer 
mode, it is guaranteed that data can be surely transmitted to 
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a destination node, and thus it is suitably used to surely 
transmit data such as commands or the like. 

[0004] When the IRD is equipped with the IEEE1394 digital 

interface, a digital satellite broadcast receiving and 
recording/reproducing system can be constructed by connecting 
the IRD and a recording/reproducing apparatus or the like to 
each other. If such a system is constructed, the iyiPEG2 
transport stream transmitted with the digital satellite 
broadcast can be directly recorded/reproduced. 

[0005] That is, under the recording operation, an MPEG2 

transport stream received at the IRD side is transmitted to 
the recording/reproducing apparatus through the IEEE1394 
digital interface, and it is directly recorded in a recording 
medium by the recording/reproducing apparatus. Under the 
reproducing operation, the MPEG2 transport stream is 
reproduced from the recording medium, and the iyiPEG2 transport 
stream thus reproduced is transmitted to the IRD through the 
IEEE1394 digital interface. The MPEG2 transport stream thus 
transmitted is decoded by the IRD. 

[0006] When the IRD is equipped with the IEEE1394 digital 

interface and both the IRD and the recording/reproducing 
apparatus are connected to each other to construct the digital 
satellite broadcast receiving and recording/reproducing system 
as described above, it is expected that a digital video 
cassette recording/reproducing apparatus using a video 
cassette which is compatible with a conventional analog system 
is used as a recording/reproducing apparatus. With such a 
digital video cassette recording/reproducing apparatus, 
transport streams can be recorded at a recording rate of 14.1 
Mpbs. In the case of an SDTV (Standard Definition TV) 
transport stream based on the NTSC system having an aspect 
ratio of 3:4 and 525 scanning lines, the transmission rate is, 
for example, equal to 8 Mbps, and thus if such a digital video 
cassette recording/reproducing apparatus is used, the SDTV 
transport stream can be directly recorded. 
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[0007] However, for a digital satellite broadcast system 

which will be developed in the future, it is planed that not 
only the SDTV broadcast, but also the HDTV (High Definition 
TV) broadcast will be carried out. The HDTV broadcast is 
defined as a broadcast based on a high definition television 
having an aspect ratio of 16:9 and 1125 scanning lines, and 
the transmission rate thereof is, for example, equal to 24 
Mbps- Therefore, with the digital video cassette 
recording/reproducing apparatus having the recording rate of 
14.1 Mbps as described above, MPEG2 streams transmitted in the 
HDTV system cannot be directly recorded. 

[0008] Therefore, when an HDTV transport stream is 

recorded/reproduced by using such a digital video cassette 
recording/reproducing apparatus, the mode of the 
recording/reproducing apparatus is switched to a high-speed 
recording rate. 

[0009] That is, the recording rate of such a digital video 

cassette recording/reproducing apparatus is equal to 14.1 Mbps 
as described above, and if the recording time is reduced to a 
half in the digital video cassette recording/reproducing 
apparatus as described above, double amount of data can be 
recorded. In this case, the recording rate is equal to 28.2 
Mbps. The transmission rate of the HDTV stream is, for 
example, equal to 24 Mbps, and thus, if the recording rate is 
set to 28.2 Mbps, the HDTV stream can be sufficiently 
recorded. 

[0010] The recording mode of 14.1 Mbps serving as the 
standard is called as an STD mode, and a recording mode which 
is achieved by reducing the recording time of the STD mode to 
a half to enhance the recording rate to 28.2 Mbps is called an 
HS mode . 

[0011] If the HS mode whose recording rate is increased to 

be twice as high as that of the STD mode can be set in 
addition to the STD mode serving as the standard recording 
mode, both the SDTV stream having an aspect ratio of 4:3 and 
525 scanning lines and the HDTV stream having an aspect ratio 
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of 16:9 and 1125 scanning lines can be recorded. That is, when 
signals from the IRD are recorded by using the digital video 
cassette recording/reproducing apparatus in such a system, the 
STD mode is set if an SDTV broadcast is to be recorded, or 
the HS mode is set if an HDTV broadcast is to be recorded. 
[0012] When the recording mode of the digital video 
cassette recording/reproducing apparatus is set in accordance 
with whether the broadcast to be recorded is SDTV or HDTV as 
described above, the recording mode is required to be 
accurately and correctly set before the digital video cassette 
recording/reproducing apparatus is allowed to perform the 
recording operation . 

[0013] In the conventional system in which the IRD is 

connected to a digital video cassette recording/reproducing 
apparatus in which both the STD mode and the HS mode can be 
set, there may occur such a situation that the recording is 
started regardless of whether a correct recording mode is set 
or not - 

[0014] That is, in such a system where the IRD is connected 

to a digital video cassette recording/reproducing apparatus 
through IEEE1394, the mode of the digital video cassette 
recording/reproducing apparatus can be set on the basis of a 
command from the IRD. When such a command is issued from the 
IRD, the digital video cassette recording/reproducing 
apparatus is set to a recordable state regardless of whether 
the recording mode corresponding to the transmission rate of a 
stream being transmitted is correctly set or not. 
[0015] In this system, when a recording button of the 

digital video cassette recording/reproducing apparatus is 
pushed, the digital video cassette recording/reproducing 
apparatus is set to the recordable state regardless of whether 
the recording mode corresponding to the transmission rate of a 
stream being transmitted is correctly set or not. 
[0016] As described above, in the conventional system a 
situation may occur such that the recording is started under 
the state that the right recording mode is not set. 
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Accordingly, there may occur such a situation that the 
recording mode of the digital video cassette 
recording/reproducing apparatus may be set to the HS mode 
although an SDTV broadcast is to be recorded, so that the 
recording efficiency is wasted. Further, the recording mode of 
the digital video cassette recording/reproducing apparatus may 
be set to the STD mode although an HDTV broadcast is to be 
recorded, so that overflow of bits occurs and correct data 
cannot be recorded. 
SUMMARY OF THE INVENTION 

[0017] Therefore, an object of this invention is to provide 
a digital broadcast receiver, a recording apparatus and a data 
recording method such that when a stream from a receiver is 
recorded in a recording/reproducing apparatus, the optimum 
recording mode corresponding to the transmission rate of the 
stream is correctly set before the recording of the 
recording/reproducing apparatus has started. 

[0018] In order to attain the above object, according to 

the present invention, a digital broadcast receiver for 
receiving and decoding a digital broadcast containing video 
data and audio data transmitted in the form of a transport 
stream comprises: 

interface means for receiving/transmitting transport 
streams and commands from/to a recording/reproducing 
apparatus; 

means for judging information corresponding to the 
transmission rate of a transport stream of a received digital 
broadcast; and 

means for generating a setting command of a recording 
rate for the recording/reproducing apparatus on the basis of 
the information corresponding to the transmission rate. 
[0019] Further, according to the present invention, a 

recording apparatus comprises: 

interface means for receiving/transmitting transport 
streams and commands from/to a digital broadcast receiver; 
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recording means for recording a transport stream 
transmitted from the digital broadcast receiver through the 
interface means; and 

recording rate setting means for setting the recording 
rate of the recording means in accordance with a set command 
of the recording rate transmitted from the digital broadcast 
receiver . 

[0020] Still furthermore, according to the present 
invention, a data recording method is characterized in that a 
digital broadcast receiver, for receiving a digital broadcast 
containing video data and audio data transmitted in the form 
of a transport stream and decoding the digital broadcast, is 
connected through an interface means to a digital recording 
apparatus for recording a transport stream from the digital 
broadcast receiver, and the receiver judges information 
corresponding to the transmission rate of a received transport 
stream of a digital broadcast, and generates a set command of 
the recording rate for a recording/reproducing apparatus on 
the basis of the information corresponding to the transmission 
rate . 

[0021] Accordingly, a system is constructed by connecting 
the digital broadcast receiver, for receiving a digital 
broadcast containing video data and audio data transmitted in 
the form of a transport stream, through the interface means to 
the digital recording apparatus for recording the transport 
stream from the digital broadcast receiver. The receiver 
judges the information corresponding to the transmission rate 
of the transport stream of the received digital broadcast, and 
generates the set command of the recording rate through the 
interface for the recording/reproducing apparatus on the basis 
of the information corresponding to the transmission rate. By 
transmitting the set command of the recording rate to the 
recording/reproducing apparatus just before the receiver 
transmits the stream when the channel is switched, when the 
program is switched or every predetermined period, the optimum 
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recording rate is correctly set when the recording operation 
is started in the recording/reproducing apparatus. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] Fig. 1 is a block diagram showing an example of a 

digital satellite broadcast system to which the present 
invention is applied; 

[0023] Fig. 2 is a block diagram showing an example of an 

IRD in the digital satellite broadcast system to which the 
present invention is applied; 

[0024] Fig. 3 is a block diagram showing an example of a 

digital video cassette recording/reproducing apparatus in the 
digital satellite broadcast system to which the present 
invention is applied; 

[0025] Fig. 4 is a flowchart used to explain an embodiment 

of the present invention; 

[0026] Fig. 5 is a flowchart used to explain an embodiment 

of the present invention; 

[0027] Fig. 6 is a schematic diagram used to explain a 

component descriptor; 

[0028] Fig. 7 is a schematic diagram used to a component 

content and a component type; 

[0029] Fig. 8 is a flowchart used to explain an embodiment 

of the present invention; 

[0030] Figs. 9A and 9B are flowcharts used to explain an 

embodiment of the present invention; and 

[0031] Fig. 10 is a flowchart used to explain an 

embodiment of the present invention. 
DETAILED DESCRIPTION 

[0032] Preferred embodiments of the present invention will 

be described hereunder with reference to the accompanying 
drawings . 

[0033] In Fig. 1, reference numeral 1 represents an IRD, 

reference numeral 2 represents a digital video cassette 
recording/reproducing apparatus, reference numeral 3 
represents a television receiver. A digital satellite 
broadcast receiving and recording/reproducing system is 
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constructed by IRD 1, the digital video cassette 
recording/reproducing apparatus 2 and the television receiver 
3. IRD 1 and the digital video cassette receiving and 
recording/reproducing apparatus 2 are equipped with an 
IEEE1394 digital interface, and IRD 1 and the digital video 
cassette recording/reproducing apparatus 2 are connected to 
each other through a cable 8 of the IEEE1394 digital 
interface . 

[0034] IRD 1 decodes the reception signal of a digital 
broadcast to form a video signal and an audio signal. As known 
in the art, an SDTV system is based on the NTSC system and has 
an aspect ratio of 4:3 and a scanning number of 525; while an 
HDTV system is based on a high definition television system 
and has an aspect ratio of 16:9 and a scanning number of 1125. 
[0035] In the digital satellite broadcast, plural programs 
are multiplexed and transmitted with one carrier. The number 
of programs which can be multiplexed with one carrier is 
dependent on the satellite transponder band used for the 
digital broadcast and the band of a program to be transmitted. 
In the case of video signals of the SDTV system having a 
narrow transmission band, programs of many channels can be 
transmitted with one carrier. In the case of an HDTV system, 
the number of channels which can be transmitted with one 
carrier is small because the transmission band is broad. 
Further, there may be a case that an SDTV stream and an HDTV 
stream are transmitted with one carrier. 

[0036] An antenna terminal of IRD 1 is connected to a low 
noise converter 5 through a cable 6. The electric wave from a 
satellite is transmitted in the 12 GHz band. The electric wave 
from the satellite is converted to signals in the 1 GHz band, 
for example, by a low noise converter 5 secured to a parabola 
antenna 4 . 

[0037] The output of the low noise converter 5 is supplied 
to the antenna terminal of IRD 1 through the cable 6. In IRD 
1, the signal of a desired carrier is selected from the 
reception signal, and an MPEG2 transport stream is 
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demodulated. A video packet and an audio packet in a desired 
program are extracted from this transport stream, and 
processing is carried out on the video packet and the audio 
packet to decode the video signal and the audio signal. 
[0038] The video output terminal and the audio output 

terminal of IRD 1 are connected to the video input terminal 
and the audio input terminal of the television receiver 3 
through a cable 7. The video signal and the audio signal 
decoded in IRD 1 are supplied to the video input terminal and 
the audio input terminal of the television receiver 3, and 
reception frames of the desired program are displayed on the 
television receiver 3 and the voice thereof is output 
therefrom. 

[00391 The digital video cassette recording/reproducing 
apparatus 2 performs digital recording and analog recording 
with the same tape cassette. IRD 1 and the digital video 
cassette recording/reproducing apparatus 2 are connected to 
each other through the cable 8 of the IEEE1394 digital 
interface . 

[0040] The video output terminal and the audio output 

terminal of the digital video cassette recording/reproducing 
apparatus 2 are connected to the video input terminal and the 
audio input terminal of the television receiver 3 through a 
cable 9. The antenna terminal of the digital video cassette 
recording/reproducing apparatus 2 is connected to a ground 
v^ave antenna 11 through a cable 10. 

[0041] In this system, the iyiPEG2 transport stream received 

by IRD 1 can be recorded/reproduced in the digital video 
cassette recording/reproducing apparatus 2. 

[0042] When the MPEG2 transport stream based on the 

reception output of the digital satellite broadcast received 
by IRD 1 is recorded on a tape cassette mounted on the digital 
video cassette recording/reproducing apparatus 2, an MPEG2 
transport stream of a desired program is output from IRDl. The 
MPEG2 transport stream from IRD 1 is supplied to the digital 
video cassette recording/reproducing apparatus 2 through the 
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IEEE1394 cable 8, and the MPEG2 transport stream is recorded 
on the tape cassette mounted on the digital video cassette 
recording/reproducing apparatus 2. 

[0043] The digital video cassette recording/reproducing 
apparatus 2 can perform analog recording on a tape cassette 
mounted thereon by performing analog processing on a ground 
wave broadcast signal. When the ground wave broadcast signal 
is subjected to the analog processing to be recorded on the 
tape cassette, the ground wave broadcast is received by the 
antenna 11 and then the reception signal is supplied to a 
ground wave tuner circuit in the digital video cassette 
recording/reproducing apparatus 2. In the ground wave tuner, a 
desired channel signal is selected, and an analog video signal 
and an audio signal are demodulated from the reception signal. 
The analog video signal and the audio signal are analog- 
recorded on the tape cassette mounted on the digital video 
cassette recording/reproducing apparatus 2. 

[0044] When the video cassette on which the video signal 
and the audio signal are analog-recorded is reproduced, the 
video cassette is mounted on the digital video cassette 
recording/reproducing apparatus 2 to perform the reproducing 
operation. In the digital video cassette recording/reproducing 
apparatus 2, the reproduction signal is transmitted to the 
television receiver 3 through the cable 9, and the reception 
frames based on the analog signal reproduced from the tape 
cassette are displayed on the television receiver 3 and the 
voice thereof is output therefrom. Likewise, the digital video 
cassette recording/reproducing apparatus 2 can receive an 
analog video signal from analog equipment such as 8-mm VTR or 
the like and an analog audio signal, and analog-record the 
signals on a mounted tape cassette. 

[0045] The digital video cassette recording/reproducing 
apparatus 2 can also subject a ground wave signal to digital 
processing and record it on a mounted tape cassette. 

[0046] When an analog ground wave signal is subjected to 
digital processing and recorded on a tape cassette, the ground 
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wave broadcast signal is received by the antenna 11, and this 
reception signal is supplied to the ground wave tuner circuit 
in the digital video cassette recording/reproducing apparatus 
2. In this ground wave tuner circuit, a desired channel signal 
is selected, and an analog video signal and an audio signal 
are demodulated from the reception signal. The analog video 
signal and the audio signal are subjected to compression 
coding according to the MPEG2 format, and digitally recorded 
on a tape cassette mounted on the digital video cassette 
recording/reproducing apparatus 2. 

[0047] When a video cassette on which a video signal and an 
audio signal of an analog ground wave broadcast are digitally 
recorded is reproduced, the video cassette is mounted on the 
digital video cassette recording/reproducing apparatus 2 and 
reproduced. When the reproduction signal is digitally 
reproduced in the digital video cassette recording/reproducing 
apparatus 2, it is output to IRD 1 through the IEEE1394 cable 
8 and reproduced. When the reproduction signal is analog- 
output, it is subjected to compression-decoding according to 
the MPEG format and the analog-output is transmitted to the 
television receiver 3 through the cable 1, the reception 
frames based on the analog signal reproduced from the tape 
cassette are displayed on the television receiver 3, and the 
voice thereof is output therefrom. Likewise, the digital video 
cassette recording/reproducing apparatus 2 can subject the 
digital processing to the analog video signal and the analog 
audio signal input from analog equipment such as 8-mm VTR or 
the like to digitally record the signals on a mounted tape 
cassette . 

[0048] Fig. 2 shows the construction of IRD 1. As shown in 

Fig. 2, for example, the digital satellite broadcast electric 
wave transmitted through a satellite with electric wave in the 
12 GHz band is received by the parabola antenna 4, and 
converted to signals in the 1 GHz band by the low noise 
converter 5 secured to the parabola antenna 4. The output of 
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the low noise converter 5 is supplied to the tuner circuit 101 
of IRD 1 through the cable 6. 

[0049] On the basis of a control CPU (Central Processing 
Unit) 111, the tuner circuit 101 selects a signal having a 
desired carrier frequency from the reception signal. The 
signal of the carrier frequency thus selected is supplied to a 
demodulation circuit 102. For example, QPSK (Quadrature Phase 
Shift Keying) demodulation processing is carried out in the 
demodulation circuit 102. The signal thus demodulated is 
supplied to an error correction processing circuit 103. In the 
error correction processing circuit 103, error correction 
processing is carried out by using Reed-Solomon coding or 
Viterbi decoding. 

[0050] The output of the error correction circuit 103 is 
supplied to a descrambler 104. The descrambler 104 is supplied 
with contract information received and also with descrambling 
key data stored in an IC card 113 mounted in an IC card slot 
112. The descrambler 104 descrambles an MPEG2 transport stream 
by using the contract information received and the key data of 
the IC card 113. The MPEG2 transport stream thus descrambled 
is transmitted to a demultiplexer 105. 

[0051] The demultiplexer 105 separates a desired packet 
from the stream from the descrambler 104 on the basis of an 
instruction from CPU 111- The transmission packet is equipped 
with a packet identifier (PID) at the header portion thereof. 
In the demultiplexer 105, a video packet and an audio packet 
of a desired program are extracted on the basis of the PID. 
The video packet of the desired program is transmitted to an 
!yiPEG2 video decoder 106, and the audio packet is transmitted 
to an MPEG audio decoder 108. 

[0052] The iyiPEG2 video decoder 106 receives the packet of 
the video signal from the demultiplexer 105, and carries out 
the decoding processing of the MPEG2 system to form video 
data. The video data are supplied to a format converter 107. 
In the format converter 107, the digital video signal output 
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from the MPEG2 video decoder is converted to an SDTV video 
signal or an HDTV video signal. 

[0053] The output of the format converter 107 is supplied 
to the television receiver 3 through an analog video signal 
terminal (not shown) . 

[0054] The MPEG audio decoder 108 receives an audio packet 
from the demultiplexer 105 and carries out the audio decoding 
processing of MPEG system to form audio data before data 
compression. The audio data thus decoded are converted to the 
analog audio signal in a D/A converter 109, and then supplied 
to the television receiver 3 through an analog audio output 
terminal (not shown) . 

[0055] Further, in the demultiplexer 105, information 

necessary for limited reception or SI (Service Information) 
necessary for services such as EPG (Electric Program Guide), 
etc. are extracted. This information is transmitted to CPU 
111- 

[0056] An operation instruction to IRD 1 is carried out by 

a remote controller 115. A remote control signal from the 
remote controller 115 is received by a photodetecting portion 
114, and supplied to CPU 111. Further, a modem 117 is 
provided, and charging information is transmitted to a 
broadcast station or charging center through a telephone line 
through the modem 117. 

[0057] The setting of the carrier frequency of the 
reception signal is carried out on the basis of a channel 
setting signal input by an audience. When a desired program is 
set, the reception signal of the tuner 101 is set to a 
predetermined carrier frequency by referring to the NIT 
(Network Information Table) . By referring to the PAT (Program 
association Table), which contains information on the channel 
at the carrier frequency, a packet of PID of the PMT (Program 
Map Table), which contains information on a desired channel, 
is extracted. The PID of the packet of the video, audio and 
additional data of the desired channel is obtained by 
referring to the PMT. 
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[0058] IRD 1 is equipped with an IEEE1394 digital interface 

110. The transport stream can be input/output between the 
demultiplexer 105 and the IEEE1394 digital interface 110. 
[0059] When the digital recording is carried out in the 
digital video cassette recording/reproducing apparatus 2, the 
MPEG2 transport stream comprising a video packet and an audio 
packet of a desired program is transmitted from the 
demultiplexer 105 through the IEEE1394 digital interface 110 
toward the digital video cassette recording/reproducing 
apparatus 2 . 

[0060] When the MPEG2 transport stream reproduced in the 

digital video cassette recording/reproducing apparatus 2 is 
decoded, the MPEG2 transport stream from the digital video 
cassette recording/reproducing apparatus 2 is input through 
the IEEE1394 digital interface 110, and transmitted to the 
demultiplexer 105. In the demultiplexer 105, the video packet 
and the audio packet are separated from the MPEG2 transport 
stream. The video packet is transmitted to the !yiPEG2 video 
decoder 106 to be decoded. The audio packet is transmitted to 
the MPEG audio decoder 108 to be decoded. 

[0061] IEEE1394 supports both an isochronous transmission 

mode and an asynchronous transmission mode. When the 
isochronous transmission mode is used, it is suitably used to 
transmit data such as iyiPEG2 streams at high speed. Further, 
the asynchronous mode is suitably used to transmit commands. 
[0062] As described later, in IRD 1 to which the present 
invention is applied, a recording rate indicating command can 
be transmitted through the IEEE1394 digital interface 110. The 
recording rate indicating command is a command for setting a 
recording rate to equipment connected through IEEE1394. 
[0063] Fig. 3 shows the construction of the digital video 

cassette recording/reproducing apparatus 2. The digital video 
cassette recording/reproducing apparatus 2 carries out digital 
recording/reproduction and analog recording/reproduction as 
described above. In order to carry out the digital 
recording/reproduction, a digital recording processing circuit 
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213 and a digital reproduction processing circuit 218 are 
provided. In order to carry out the analog recording 
processing, an analog recording processing circuit 204 and an 
analog reproduction processing circuit 208 are provided. 
[0064] The overall control is carried out by CPU 224. An 
operating instruction to the digital video cassette 
recording/reproducing apparatus 2 is carried out by a remote 
controller 227, and a remote control signal from the remote 
controller 227 is received by a photodetect ing portion 226 and 
supplied to CPU 224. A non-volatile memory 225 is connected to 
CPU 224. 

[0065] When an MPEG2 transport stream from IRD 1 is 

recorded, the MPEG2 transport stream is input from IRD 1 
through the IEEE1394 digital interface 223. The MPEG2 
transport stream is supplied to the digital recording 
processing circuit 213 through a switch circuit 212. In the 
digital recording processing circuit 213, the error correction 
coding processing and the recording modulation processing are 
carried out on the data of this transport stream. The output 
of the digital recording processing circuit 213 is supplied to 
a head 214, whereby the transport stream from IRD 1 is 
recorded on a tape 206 of a tape cassette mounted on the 
digital video cassette recording/reproducing apparatus 2. 
[0066] When the tape cassette on which the MPEG2 transport 

stream is recorded is reproduced, the reproduction signal of 
the tape 206 is reproduced in the head 217, and the output of 
the head 217 is supplied to the digital reproduction 
processing circuit 218. In the digital reproduction processing 
circuit 218, the demodulation processing and the error 
correction processing are carried out. The output of the 
digital reproduction processing circuit 218 is supplied 
through the switch circuit 220 to the IEEE1394 digital 
interface 223, and the transport stream thus reproduced is 
supplied to IRD 1. 

[0067] The digital video cassette recording/reproducing 
apparatus 2 is equipped with a mode switching circuit 230. The 
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recording mode can be set to any one of the STD mode and the 
HS mode by the mode switching circuit 230. In the STD mode, 
data can be recorded/reproduced at a rate of 14.1 Mbps, for 
example. This is suitable to record/reproduce an SDTV stream 
having a transmission rate of 8 Mbps. In the HS mode, data can 
be recorded/reproduced at 28.2 Mbps, for example. This is 
suitable to record/reproduce an HDTV stream having a 
transmission rate of 24 Mbps. 

[0068] When the ground wave is analog-recorded, the signal 
received by the antenna 11 is supplied to a ground wave tuner 
201. In the ground wave tuner 201, the reception signal of a 
desired broadcast is selected, and analog video and audio 
signals of NTSC system are demodulated from the reception 
signal. The analog video signal and the analog audio signal 
are supplied to the analog recording processing circuit 204 
through switch circuits 202 and 203. In the analog recording 
processing circuit 204, the recording processing is carried 
out on the video signal and the audio signal. That is, the 
brightness signal is subjected to FM modulation, the chroma 
signal is converted to a low-band frequency, and the audio 
signal is subjected to FM modulation. These signals are 
multiplexed and supplied to the head 205. The analog video and 
audio signals are recorded on the tape 206 of the mounted tape 
cassette by the head 205. 

[0069] Further, the analog video signal and the analog 
audio signal supplied from analog equipment (for example, 8-mm 
VTR) connected to the outside can be analog-recorded. The 
analog video signal and the analog audio signal supplied from 
an external analog input terminal 215 are supplied to the 
analog recording processing circuit 204 through the switch 
circuit 203. The recording processing of the video and audio 
signals is carried out in the analog recording processing 
circuit 204. The subsequent processing is the same as the case 
where the ground wave broadcast is analog-recorded as 
described above. 
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[0070] 



When 



the 



analog-recorded 



tape 



cassette 



IS 



reproduced, the signal of the tape 206 is reproduced by the 
head 207, and supplied to the analog reproduction processing 
circuit 208. In the analog reproduction processing circuit 
208, the reproduction is carried out on the video signal and 
the audio signal. That is, the FM-modulated brightness signal, 
the low-band converted chroma signal and the FM-modulated 
audio signal are extracted from the reproduction signal. The 
FM-modulation processing is carried out on the FM-modulated 
brightness signal to demodulate the brightness signal, the 
low-band converted chroma signal is returned to the chroma 
signal of the carrier frequency of 3.58 MHz. The video signal 
is formed from the brightness signal and the video signal. The 
FM demodulation processing is carried out on the FM- 
demodulated audio signal to demodulate the audio signal. The 
video signal and the audio signal are output from the analog 
output terminal 210. 

[0071] In the digital video cassette recording/reproducing 

apparatus 2, the signal of the ground wave broadcast and the 
analog video signal and the analog audio signal supplied from 
analog equipment connected to the external can be digitally 
recorded. When the ground wave broadcast signal is digitally 
recorded, the output of the ground wave tuner 201 is supplied 
through the switch circuit 202 to an A/D converter 216 to be 
converted to the digital video signal and the digital audio 
signal, and then supplied to an MPEG encoder 211. The MPEG 
encoder 211 carries out the compression coding processing on 
the digital video signal and the digital audio signal 
according to the MPEG2 format. The compression-coded digital 
video signal and digital audio signal are supplied to the 
digital recording processing circuit 213 through the switch 
circuit 212. In the digital recording processing circuit 213, 
the error correction processing and recording modulation 
processing are carried out, and the processed signal is 
supplied to the head 214, whereby the signal of the ground 
wave broadcast is digitally recorded on the tape 206 of the 
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tape cassette mounted in the digital video cassette 
recording/reproducing apparatus 2. 

[0072] When a signal supplied from analog equipment 
connected to the external analog input terminal 215 is 
digitally recorded, the analog video signal and the analog 
audio signal supplied from the analog external input terminal 
are supplied to the A/D converter 216 to be converted to the 
digital video signal and the digital audio signal, and then 
these signals are supplied to an MPEG encoder 211. The 
subsequent processing is the same as the case where the signal 
of the ground wave broadcast is digitally recorded as 
described above . 

[0073] When the signal of the ground wave broadcast thus 
digitally recorded and the signal supplied from the analog 
equipment connected to the external analog input terminal 215 
are reproduced, the reproduction signal of the tape 206 is 
reproduced by the head 217, and the output of the head 217 is 
supplied to the digital reproduction processing circuit 218. 
The demodulation processing and the error correction 
processing are carried out in the digital reproduction 
processing circuit 218. The output of the digital reproduction 
processing circuit 218 is supplied through the switch circuit 
220 to an MPEG decoder 221. In the MPEG decoder 221, 
compression-expanding processing is carried out on the digital 
video signal and the digital audio signal, which have been 
compression-coded. The digital video signal and the audio 
signal thus decoded are supplied to a D/A converter 222 to be 
converted to the analog video signal and the analog audio 
signal, and then output from the analog output terminal 210 
through the switch circuit 209. 

[0074] As described above, in the system to which the 
present invention is applied, the transport stream is sent 
from IRD 1 to the digital video cassette recording/reproducing 
apparatus 2 through the IEEE1394 interface, and the transport 
stream of the broadcast received by IRD 1 can be directly 
recorded in the digital video cassette recording/reproducing 
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apparatus 2. In the system to which the present invention is 
applied, the recording rate indicating command is transmitted 
from IRD 1 to the digital video cassette recording/reproducing 
apparatus 2, and the recording mode of the digital video 
cassette recording/reproducing apparatus can be set on the 
basis of the command. 

[0075] In Fig. 1, the digital video cassette 

recording/reproducing apparatus 2 is connected to IRD 1 
through the IEEE1394 digital interface cable 8, and the 
recording rate indicating command of "STD mode" or "HS mode" 
is transmitted from IRD 1 to the digital video cassette 
recording/reproducing apparatus 2. When the recording command 
of "STD mode" is transmitted, the digital video cassette 
recording/reproducing apparatus is set to the STD mode with a 
recording rate of 14.1 Mbps, and when the recording command of 
"HS mode" is transmitted, it is set to the HS mode with a 
recording rate of 28.2 Mbps. 

[0076] In the case of some types of recording/reproducing 

apparatuses connected to IRD 1, there may be a case where the 
recording/reproducing apparatuses cannot be set to a recording 
rate requested by the recording rate indicating command. When 
the recording rate setting command is transmitted from IRD 1, 
but the requested recording rate cannot be set, the equipment 
may return a response indicating the fact that the recording 
rate cannot be set, and IRD 1 may display an alarm in 
accordance with this response. 

[0077] When the transport stream from IRD 1 is recorded in 
the digital video cassette recording/reproducing apparatus 2, 
the transport stream is transmitted from IRD 1 to the digital 
video cassette recording/reproducing apparatus 2. There are 
cases where the transport stream is an HDTV transport stream 
and where the transport stream is an SDTV transport stream. 
The digital video cassette recording/reproducing apparatus 2 
is required to be set to the HS mode when the HDTV transport 
stream is recorded, or to the STD mode when the SDTV transport 
stream is recorded. 
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[0078] Therefore, in an embodiment of the present 

invention, when there is a probability that the transmission 
rate of the transport stream transmitted from IRD 1 through 
IEEE1394 will change, the recording rate indicating command is 
transmitted from IRD 1 to the digital video cassette 
recording/reproducing apparatus 2 before the transmission rate 
is changed. 

[0079] That is, when IRD 1 and the digital video cassette 
recording/reproducing apparatus 2 are connected through the 
IEEE1394 interface cable 8, the recording rate indicating 
command is transmitted from IRD 1 to the digital video 
cassette recording/reproducing apparatus 2. 

[0080] When the transport stream is transmitted from IRD 1 
to the digital video cassette recording/reproducing apparatus 
2, the recording rate setting command is transmitted from IRD 
1 before the recording is started. 

[0081] In the digital satellite broadcast services, it is 
assumed that a channel transmitted with SDTV frames like a 
news channel and a channel transmitted with HDTV frames like a 
cinema channel are separated from each other. Accordingly, 
when the channel is switched, the recording rate setting 
command is transmitted from IRD 1 to accurately set the 
recording mode of the digital video cassette 
recording/reproducing apparatus 2 . 

[0082] Further, it is also assumed that even in the case of 
the same channel the SDTV stream and the HDTV stream may be 
switched on a program basis. For example, HDTV is set when a 
movie is broadcasted and SDTV is set when news is broadcasted. 
Accordingly, when the program is changed, the recording rate 
setting command is transmitted from IRD 1 to accurately set 
the recording mode of the digital video cassette 
recording/reproducing apparatus 2. 

[0083] Figs. 4 and 5 are flowcharts showing the processing 
of transmitting a recording rate indicating command before the 
transmission rate is changed when there is a probability that 
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the transmission rate of a transport stream transmitted from 
IRD 1 through the IEEE1394 interface will change. 
[0084] Fig. 4 shows the processing when equipment is 
connected. In Fig. 4, IRD 1 judges whether the digital video 
cassette recording/reproducing apparatus 2 is connected 
through the IEEE1394 interface (step SI) . If it is judged that 
the digital video cassette recording/reproducing apparatus 2 
is connected to IRD 1, the recording rate setting command, 
corresponding to the stream to be transmitted, is transmitted 
from IRD 1 to the digital video cassette recording/reproducing 
apparatus 2 (step S2) . 

[00851 When IRD 1 and the digital video cassette 
recording/reproducing apparatus 2 are connected through the 
IEEE1394 interface cable 8 through the above processing, the 
recording rate indicating command is transmitted from IRD 1 to 
the digital video cassette recording/reproducing apparatus 2. 
[0086] Fig. 5 shows the processing when data are 
transmitted after equipment is connected. In Fig. 5, it is 
judged whether there is a transmission request of a transport 
stream from IRD 1 to the digital video cassette 
recording/reproducing apparatus 2 (step Sll) . If it is judged 
that there is a transmission request, the recording rate 
indicating command is transmitted from IRD 1 to the digital 
video cassette recording/reproducing apparatus 2 just before 
the stream is transmitted (step S12) . After the recording rate 
indicating command is transmitted, the transport stream is 
transmitted from IRD 1 to the digital video cassette 
recording/reproducing apparatus 2 (step S13) . 

[0087] It is judged whether the reception channel is 
switched by a user while the transport stream is transmitted 
from IRD 1 to the digital video cassette recording/reproducing 
apparatus 2 (step S14). If it is judged that the reception 
channel is switched, the recording rate indicating command 
corresponding to the transmission rate of the stream of the 
channel after the switching operation is transmitted from IRD 
1 to the digital video cassette recording/reproducing 
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apparatus 2 (step S15) , and the processing returns to the step 
S13. 

[0088] If it is judged in step S14 that the reception 
channel has not been switched, it is judged whether the 
program is switched or not (step S16) . If it is judged that 
the program is switched, the recording rate indicating command 
corresponding to the transmission rate of the stream of the 
program after the switching is transmitted to the digital 
video cassette recording/reproducing apparatus 2 (step S17), 
and the processing returns to the step S13. 

[0089] When the transport stream is transmitted from IRD 1 
to the digital video cassette recording/reproducing apparatus 
2 through the above processing, a setting command is 
transmitted from IRD 1 to the digital video cassette 
recording/reproducing apparatus 2 just before the recording is 
started. When the channel is switched, the recording rate 
setting command is transmitted from IRD 1 to the digital video 
cassette recording/reproducing apparatus 2, and further when 
the program is switched, the recording rate setting command is 
transmitted from IRD 1 to the digital video cassette 
recording/reproducing apparatus 2. 

[0090] The recording rate setting command transmitted from 
IRD 1 to the digital video cassette recording apparatus 2 is 
generated in accordance with whether a broadcast, which is 
currently received or will be received by IRDl, is SDTV or 
HDTV. It is judged from the table of PMT whether the stream of 
the reception channel is an SDTV stream or an HDTV stream. 
[0091] That is, the transport stream of the digital 
satellite broadcast contains information called as SI (Service 
Information). SI has the table of PMT (Program Map Table), and 
the table of PMT contains information for indicating the 
content of each channel with a component descriptor as shown 
in Fig. 6. 

[0092] In Fig. 6, stream_content (component content) is a 
4-bit field, and this field means the type of the stream 
(picture, voice, data) according to the table show in Fig. 7. 
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Component_type (component type) is a 8-bit field, and this 
field indicates how the type of the component such as picture, 
voice, data, is encoded according to the table shown in Fig. 
7. Component_tag is a 8-bit field, and it is . a label for 
identifying the component stream. ISO_639_language_code 
(language code) is a 24-bit field, and this language code 
identifies the language of the component (voice or data) and 
the language of a character description contained in the 
descriptor thereof. 

[0093] On the basis of the component content and the 
description of the component identification shown in Fig. 7, 
it is judged whether the picture received is SDTV or HDTV. 
That is, if the component content is "0x01" and the component 
type is "0x01", the program is broadcasted in the SDTV mode 

(525 in scanning number, 4:3 in aspect ratio), and if the 
component content is "0x01" and the component type is "0xB2", 
the program is broadcasted in the HDTV mode (1125 in scanning 
number, 16:9 in aspect ratio). 

[0094] The judgment as to whether the program being 

broadcasted is switched or not is made from EIT (Event 
Information Table) . A program name, a program start time, etc. 
are described in the table of EIT. By using EIT, it can be 
judged whether a program which is about to be received is HDTV 
or SDTV. 

[0095] As a manner of transmitting programs and additional 
information, various methods have been proposed in addition to 
the broadcast for transmitting PMT or EIT as described above. 
The judgment of the transmission rate of the stream of a 
program being currently received or a program which is about 
to be switched is not limited to one using PMT or EIT as 
described above, and it is suitably determined in 
consideration of the transmission manner of transmitting 
programs and additional information in every broadcast. 

[0096] With respect to the recording rate indicating 
command, it is not set as a command expressing the recording 
mode itself like "STD mode" or "HS mode", but a necessary 
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recording rate value may be contained in the command. For 
example, in case of an SDTV transport stream, "mode of 8 Mbps 
or more is set", and in case of an HDTV transport stream, 
"mode of 24 Mbps or more is set". If the value itself of a 
necessary recording rate itself is contained in the command, 
it is sufficient to set a mode having a recording rate above 
the necessary recording rate at an equipment side connected to 
IRD 1. 

[0097] In the above embodiment, when there is a probability 

that the transmission rate of the bit stream of MPEG2 output 
from IRD 1 through the interface of IEEE1394 will change, 
specifically when IRD 1 and the digital video cassette 
recording/reproducing apparatus 2 are mounted just before the 
stream is transmitted when the channel is switched, or when 
the program is changed, the recording rate indicating command 
is transmitted. However, a modification may be made so that 
all of them are not used, and they are used in combination. 
[0098] The recording rate indicating command may be 

transmitted from IRD 1 every predetermined time (for example, 
every 1 second) . If the recording rate indicating command is 
transmitted every predetermined time at all times, the proper 
recording mode corresponding to the transmission rate of the 
stream from IRD 1 is correctly set. 

[00991 That is, as shown in Fig. 8, it is judged whether 
the predetermined time elapses (step S21) , and if the 
predetermined time is- judged to elapse, the recording rate 
indicating command is transmitted from IRD 1 to the digital 
video cassette recording/reproducing apparatus 2 (step S22) . 
[0100] Further, a modification may be made to have a 

command for inquiring about the recording mode, and if the 
recording mode inquiring command is received at the IRD 1 
side, the recording rate indicating command is transmitted. 
With this modification, in the digital video cassette 
recording/reproducing apparatus 2, the transmission rate of 
the stream is checked and then the recording rate can be set 
just before the recording operation. 



-24- 



[0101] That is, as shown in Fig. 9A, it is judged at the 
digital video cassette recording/reproducing apparatus 2 side 
whether a recording button is pushed or not (step S31) . If the 
recording button is pushed, the recording mode inquiring 
command is transmitted (step S32) , 

[0102] At the IRD 1 side, it is judged as shown in Fig. 9B 
whether the recording mode inquiring command is received or 
not (step S41), and if the recording mode inquiring command is 
received, the recording rate indicating command is transmitted 

(step S42) . 

[0103] The digital video cassette recording/reproducing 
apparatus 2 side waits to receive the recording rate 
indicating command (step S33) as shown in Fig. 9A (step S33) , 
and if the recording rate indicating command from IRD 1 is 
received, the recording rate is set in accordance with the 
recording rate indicating command (step S34). 

[0104] When the MPEG2 stream output from IRD 1 through the 
IEEE1394 interface is recorded by the digital video cassette 
recording/reproducing apparatus 2, the recording rate 
indicating command is transmitted from IRD 1 to the digital 
video cassette recording/reproducing apparatus 2 just before 
the recording. Therefore, when the recording operation is 
started by the digital video cassette recording/reproducing 
apparatus 2, the proper recording mode can be correctly set. 
[0105] If the recording rate indicating command is 
transmitted from IRD 1 to the digital video cassette 
recording/reproducing apparatus 2 before the recording is 
started in the digital video cassette recording/reproducing 
apparatus 2 as in the case of the above embodiment, the 
recording rate can be properly set whether the stream being 
received is HDTV or SDTV, and the stream from IRD 1 can be 
recorded in the digital video cassette recording/reproducing 
apparatus 2. The transmission rate may be changed in the 
middle of the recording. Mere transmission of the recording 
rate indicating command from IRD 1 to the digital video 
cassette recording/reproducing apparatus 2 before the 
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recording is started cannot support the case where the 
transmission rate is changed in the middle of the recording 
operation . 

[0106] Therefore, in such a case that the transmission rate 
of the stream is changed in the middle of the recording 
operation, the recording operation is temporarily stopped, and 
the recording mode is reset. 

[0107] Fig. 10 shows the processing in such a case that the 
transmission rate of the stream is changed during the 
recording of the transport stream from IRD 1 in the digital 
video cassette recording/reproducing apparatus 2. That is, it 
shows the processing when SDTV is switched to HDTV or HDTV is 
switched to SDTV at the program switching time in such a case 
that plural programs are continuously recorded. 

[0108] In Fig. 10, it is judged in IRD 1 whether the 
recording is being carried out in the digital video cassette 
recording/reproducing apparatus 2 (step S51) . If it is 
recording, and the broadcast being received is switched from 
SDTV to HDTV or from HDTV to SDTV, it is judged whether the 
transmission rate of the stream is changed (step S52) . When 
the transmission rate of the stream is switched in the 
progress of the recording operation, a recording stop command 
is issued from IRD 1 to the digital video cassette 
recording/reproducing apparatus 2 (step S53) . 

[0109] When receiving the recording stop command, the 
digital video cassette recording/reproducing apparatus 2 stops 
the recording and returns an acknowledge command to IRD 1. 
[0110] At the IRD 1 side it is judged whether the 
acknowledge command is received or not (step 554). If the 
acknowledge command is received, the recording rate indicating 
command is transmitted (step S55) and then a recording command 
is returned (step S56) . 

[0111] When the transmission rate of the stream of the 
broadcast being received is switched in the progress of the 
recording operation through the above processing, the 
recording mode is switched in accordance with the stream of 
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the broadcast being received after the recording is 
temporarily stopped, and then the recording operation is 
resumed. Accordingly, the variation of the transmission rate 
of the received broadcast in the progress of the recording 
operation can be supported. 
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